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DATED O /%vfo()'Qf 2001

(1) ADAPTIVE BROADBAND LIMITED (IN.ADMINISTRATION)
AND - |
(2) ADAPTIVE BROADBAND CORPORATION
AND
(3) MARTIN FISHMAN and ROY BAILEY

ASSIGNMENT OF
INTELLECTUAL PROPERTY RIGHTS : -

Taylor Vinters

Meriin Place

Milton Road
Cambridge CB4 0DP

Tel: 01223 423444
Fax: 01223 425446

Our Ref: JAA/RCE
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ETWEEN:

ADAPTIVE BROADBAND LIMITED in administration a company incorporated in
England (registered number 3552746) whose registered office is at 180 Strand,
London WC2R 2NT acting by one of its joint administrators MARTIN FISHMAN and
ROY BAILEY of Arthur Andersen, PO Box 55, 180 Strand, London WC2R 2NT ("the
Assignor”); -

ADAPTIVE BROADBAND CORPORATION a company incorporated in Delaware,
USA having its principal place of business at 255 Gateway Place, Suite 400, San
Jose, CA 95710 USA ("the Assignee™); and

MARTIN FISHMAN and ROY BAILEY (“the Administrators”) both of c/o Arthur
Andersen, PO Box 55, 180 Strand, London WC2R 2NT.

" RECITALS

(1) The Administrators were on 23 August 2001 appointed administrators of the Assignbr
by order of the High Court of Justice in England pursuant to a petition presented on
16 August 2001 (matter number 4998 of 2001).

(2) The Assignor is the owner of the Intellectual Property Rights (as hereinafter defined)
used in the Business of the Assignor.

3) The Assignor has agreed to assign to the Assignee all the Intellectual Property
Rights (as hereinafter defined) used in the Business.

In consideration of the sum of one dollar (US$1.00) now -paid by the Assignee to the
Assignor (the receipt of which is hereby acknowledged by the Assignor) IT IS REREBY
AGREED as follows:

1 INTEPRETATION
In this Assignment, the following terms shall have the following meanings:-

1.1 "the Business™ the business of the Assignor being research and developmént of -
wireless point to multipoint broadband communications

5614342
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- methods, work product, intellectual and industrial property licenses, proprietary :

1.2

1.3

5614342

- The heading to the clauses of this Agreémerit are for convenience only shall not

- In this Agreement unless the context otherwise requires:

1.3.3 references to the singular shall inciude the plural and vice versa:

"the Intellectual Property nghts" all United States, forelgn and mtemat,o” .
patents and patent rights (including all patents, patent applications, and any and ;
divisions, continuations, continuations-in-part, reissues, re-examinations and;
extensions thereof and all invention reglstratlons and invention disclosures): a"
trademarks and trademark rights, service marks and service mark rights, tradg-
names and trade name rights, service names and service name rights (including alf
goodwill, common law rights and governmental or other registrations or apblication;
for registration pertaining thereto), designs, trade dress, brand names, business and
product names, Internet domain names, logos and slogans; all works of authorshlp _5
copynghts and copynght rights (mcludlng all common law rights and governmenta| Or'
other registrations or applications for registration pertaining thereto, and renewal'
rights therefor); ail sui generis database ‘rights;. lideas, inventions, (whethef patentable
or not), invention disclosures, improvements, technology, know-how, show-how, 3
trade secrets, formulas, systems, processes, designs, methodologies, lndustnal‘ : :
models, databases, content, graphics, technical drawings, statistical models. -
aigonthms, modules, computer programmes, technical documentation, business

information, customer lists, and documentation relating to any of the foregoing; all -
mask works, mask work registrations and applications therefor; all industrial designs
and any registrations and applications therefor throu'ghout the world; all computer
software including all source code, object code, firmware, development tools, files,
records and data, and all media on which any of the foregoing is recorded; all similar,
corresponding or equivalent rights to any of the foregoing; and all documentation
related to any of the foregoing including without limitation those listed on Schedule 1
hereto ’

affect the construction of this Agreement.

1.3.1 references to this Agreement include the Schedules and appendices (if any);

1.3.2 references to clauses and Schedules are to be construed as references to the
clauses of and Schedules to this Agreement;
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1.3.4 all references to a statutory provision shall be construed as including
references to any statutory modification, consoclidation or re-enactment
(whether before or after today's date) for the time being in force, all statutory
instruments or orders made pursuant to it and any statutory provisions of
which it is a consolidation re-enactment or modification.

2 ASSIGNMENT

’ The Assignor HEREBY ASSIGNS to the Assignee such right, title and interest as it
has in and to the Intellectual Property Rights together with all statutory and common
law rights connected thereto and together with all the rights of action, powers,
benefits and immunities belonging to the same wherever in the world, including the
right to sue for and obtain damages and other relief in respect of any act of
infringement (whethér past, present or future) of the Int'e,llectuall. Property Rights or
any of them or the violation of any common law rights connected with the Intellectual

Frqperty Rights.

3 ASSIGNOR'S COVENANTS |
The Assignor covenants with the Assignee that it will execute all such further

reasonable assignments, transfers, deeds, documents or other assurances (within its '
power) and do all further reasonable acts and things as the Assignee may require in
order to become the legat and beneficial owner of the Intellectual Property Rights and
otherwise to give effect to the terms of this Assignment at the cost of the Assiénee
and only up and until the discharge of the Administration Order .

4 FACSIMILES AND COUNTERPARTS

41 For the purpose of this Agreement, any copy, facsimile telecommunication or other
reliable reproduction of a vwriting transmission or signature may be substituted for or
used in lieu of the original writing transmission or signature for any and all purposés
for which the original writing, transmission or signature could be used provided that
such copy, facsimile telecommunication or other reproduction shail be a complete
reproduction of the entire original writing, transmission or signature as the case may
be.

4.2  This Agreement may be executed in any number of counterparts with the same effect
as if all signatory parties had signed the same document. All counterparts shall be
construed together and shall constitute one and the same instrument.

W
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5 ADMINISTRATORS TO HAVE NO LIABILITY
5.1 The Assignee acknowledges to and agrees with the Administrators that th
Administrators are a party to this Agreement and are-executing it only for the pUr,;,Q$e :
of taking the benefit of the acknowledgements given by the Assignee in th;s

Agreement

5.2  The parties agree that the Administrators act as agents of the Assignor and that:
' neither the Administraiors nor their firm shall incur any personal liability under thie;:’
Agreement or in respect of anything arising directly or mdlrectly in connection with rt

and accordingly their personal liability is excluded. :

5.3 Itis agreed between the parties that Dan Scharre is signing the Agreement as the
“‘responsible” party under the Court order and as such accepts no personal Iiabilityi

under this Agreement. ;

6 LIABILITY OF THE PURCHASER - 3
Notwithstanding any other provision in this Agreement the Assignee shall have no
liability whatsoever without limitation to any other party save for its obligations to
direct Moseley to pay to the Assignor the sums which have been agreed to be paid in
respect of this Assignment. This exclusion of liability shall operate to the maximum
extent permitted by English law. The parties agree that this exclusion of liability is
reasonable in all the circumstances.

7 ACCURACY OF THE SCHEDULE ‘
The Assignee acknowledges and declares that it has satisfied itself or has had the '
opportunity to satisfy itself as to the accuracy of the Schedule of this Agreement and
will make no claim against the Assignor or the Administrators if any of the items
referred to in such Schedule are found to be missing or found to be incorrectly :
described whether in terms of quality quantity physical appearance or otherwise.

8 ENFORCEMENT BY THIRD PARTIES
The parties to this Agreement do not intend that any of its terms will be enforceable
by virtue of the Contracts (Rights of Third Parties Act) 1999 by any person not a party
to it.

9 NOTICES . .
Any notice or other communicatiqn required or permitted to be delivered to any party
under this Agreement shall be in writing and shall be deemed properly delivered,
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given and received when delivered (by hand, by courier or expré_#s dehvery séivnce- Tt

or by telecopier) to the address or telecopier number set forth beneath the name of
such party below (or to such other address or tele_copier number as such party shall
have specified in a written notice given to the other parties hereto) provided that in
case of corhmunication by telecopier a hard copy of the communication is forwarded
to the addressee by courier or expreSs delivery service:

the Assignor: - .. Adaptive Broadband Limited
c/o Arthur Andersen, PO Box 55, 180 Strand, London
WC2R 2NT (FAO Martin Fishman)

Adaptive Broadband Corporation

2055 Gateway Place, San Jose, CA 95110, USA

With a copy to Moseley Assqciétes Inc, 111 Castillian
Drive, Santa Barbara, CA 93117, USA (for the attention
of Jamal Hamdani)

if to Assignee:

GOVERNING LAW AND JURISDICTION

In relation to any issues raised or commenced by the Assignee, this Agreement shall '
be governed by and construed in accordance with English Law and the parties

irrevocably agree that the Courts of England and Wales shall have jurisdiction in
respect of any such dispute, suit, arbitration or proceedings. In relation to any issues
raised or commenced by the Assignor, this Agreement shall be goVerned by and
construed in accordance with the laws of California and the parties irrevocably agree
that the United States Bankruptcy Court for the Northem District of California shall
" have jurisdiction in respect of any sych dispute, suite -arbitration or proceedings.

ASSIGNMENT

The Assignee shall be entitled to assign this Agreement but only with the prior written
consent of the Administrators (such consent not to be unreasonably withheld) {save
that the obligation to effect payment of the sum of one dollar (US$1.00) now paid by
the Assignee to the Assignor may not be assigned) to any subsequent purchaser of

the Intellectual Property Rights on the basis that the subsequent purchaser becomes

responsible for all obligations of the Assignee under this Agreement.
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SCHEDULE 1

INTELLECTUAL PROPERTY

All Intellectual Property Rights owned by the Vendors referred to in the Ndn.
Exciusive Technology License, Manufactuing License and Supply Agreement dated
27 March 1998 made between Virata Limited and the Vendor.

All Intellectual Property Rights owned by the Vendor and listed in Part A of this
Schedule.

All Intellectual Property Rights owned by the Vendor in the Patent Applications listed
in Part B of this Schedule.



SCHEDULE 1: PART A

~ ASSIGNED TECHNOLOGY
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20706/ 1995 19190 ' UL GIVUINUD . .
SCHEDULE 2 Pan I- ASSIGNBD TECHNOLOGY-
e The various IPRs fall Into te lbllovnn‘ maln catngodies:
s Hurdware -
*  Software
= Published snd presanted papary:
N * Intemal Documents, ncluding:
2 ¢ diegrams -
: ¢ speciticatioas:

V7 ¢ presemmtions

S * -Palent Applications:

.. +  Filed applicatons .

AR *  Applications in progress
. ldmtiﬁod Appliution

Each of theye categories are funha erpmded in the following sectioas of this schedule.

A . Somc of the clements inchided in thcu cdcgomn bave bocri doveloped by subrconguctors
S under contracts and puichase orders fiom ORL.” Whece this iz the case.these developments lnvoln-n
identified by their relevant ORL yurd\m order pumber, snd are ¥ be inchuded jn the st of IPR. to be

lnmfcmd te ABL.

“+ " HARDWARE . . .

Taltal Test-bed .
1992 Initial prototype radio lu‘t-bcd derdOpod.

Number of discrete ﬁmon.d!ty blodu in l.ndlvlduametal shiclded tin-boxea:

<.g. Fixed Oscxllators .
Mixcrsy .
PAs

LNAS
These building blocka were inmndw cooduct exrly resesrch experimvents into bigh bit rue

data (10Mbp3) ranynilssion wing » oadso propagation frequoncy o{2.450Hz.

“

FCte PC Relns to peiat Lisk

December 1992 - Q7 1993: Follow-cn devolopment of initial test-bod.
PC ISA dus digital interfece card; IncMing sarly MAC pmwtypo.
RX AGC IF board:

TX/RX Basebamd bonﬂl.
2.450Hz Froat-end board.

“"'mewewuwcdumcmlddmlvdudetwamdluAmwlhum oo-d\o-dr’hhm-of
10Mupa. Hardware was optimised $0 support el TX/RX turp-around thmes. More detsiled |
*xperiments were conducied jate end-toend ¢Moocy-ndtnmuhuhm knk QoS paramstecs.

Imitinl MAC idcas wore dcvclopod sod tovted.

wv Protetype Radio ATM Syatesh

.03 1993 - End 1995: Rt-dalgn of Pf PC' pvlnf to point Hnk
New board-zet:

Data recovery md MAC lnlu'hcr
- QPSK Base
Modular ZASGHz RF.

.. Al boards are single cu:oc-rd: connected ou & back-plans xnd boxed-up to form « Radio ATM
g Buexuum. Thke hue:uuon uscx' ATMoe 100 card for CPU xid wired ATM network conpectioa.
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This ‘grey-box’ ptoloty.‘pc systcm which has beea running during most of the pust 2 ycars and bas
Peen uaod for development of protocols, 3y3tmm seftwero and donoustration spplicaticas.

Curreat ORL de'dopodpm(o!y‘p‘ 'p"..dl;lﬂ(;) .
Q3 1996 - Q1 1998 A st gf_boirds Deollitati; inili.-l prodoct axscmments. -

.ORU245CGHz RF: . »

" ORL combined dual frequency SQHERF & IF;
ORL gencric Modan DSP; P :

- ORL gsnecdc RUBY (MAC); _ T
Backplaoe : o

Al rack and u;c.hb\i'ah'c,d'cii'gn.

3 This configuration ‘uscs the Noxus ATM2S CPU oxrd, which s pet ol e Anfd:tro--d Techuology
Jisted in Schedule B of thia dod - int. All other bowrds beve bom dasignod in-bouse by ORL and

¥ inctude both nadlo and digiual PCBs.- ; : .

[ Hydrogen based prototyps prodact
Q1 1998-date: A sct of boards including:

_ORL dusl-band 3GHz RF v1.!

.  ORL Medcm DSP (10K100 versloo):
Hydrogens MAC board .
Hydrogen1P board = -
All rack and cuye housing designa .

hardware lisied above ars all ‘doslgns toc programmable gatc

SOA devices. The source of those designs are essentislly

“written in High Lovel Deacrptions languages (HDLs), =0d aXthough noc jodividually identified ey

. ere fundamental parta of the.herdware samed above. As such atl hardware listed sbove Includes «ll

.. venions of programumable dovice -designs reapactive (o that picce of hardwaro. Included is all rufevant

documentation for these devices and pleces of hardware.

Inciudcd withio 31l of Uic vmfi_in.s of
arrays, such as PALL, Xilinx &nd Altere FPOA

* All JPR ganerated from tbo followisig ORL Parchase Orders

PO No. 960790 1o Plestek
Propagaton Study at sQhz. -

As per Plextek Proposal No: 6332V3, dated 30/09/9€.

PO No. 960848 10 Plaxiek -
.. Design.Swdy far SGhzxudi_o.
As per Pléxtek Proposal No. 6336V 1; dsiod 30/09/96.

PO No. 970009 1o Plextek . - - . L
. Further Propigationt Investigations. - - : '
As per Plextck Proposal 6443, dated 16/12/96. ‘ '

PO No. 970282 o Plexsek
KF and IF system specification sod design.
As per Plextek proposal No. 7107V4. -

PO No.s 971003 & 980241 to 4M Manufacturing Management
Design. Developmait and Production of Radio Caso Matalwark.
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SOFTWARE )

Lisied below are an xm f\mcnonal oodulea and respective soarce files which oemprac e current
. \mplahcnhhon of the.Radio ATM Symsm ao&w-vc. a stenplified and limited bead-over .
g implementation and the sow. Implmcmulon oftho Radio ATN Systsm Software.

The Curent lmplemcnuuon is that which 15 vaed with the ORI Prosotype Radio ATM Sysicm,
hardware a3 specifiod “sasfior ip this schocule. The Limited Hmﬂovulmplenm lan ﬁnd:ur

' o dovelopment which is ogun targeted at &2 ORL peomtype hardwars.

g mmwuuplumnunmom.cmo.«mspmsonwmum-auchbbuwudu

o " initisl Froduct Protorype Hardwarg sis defined sxciier jn this schodule. It retaing aod builds oq mmch
i of the softwars’ developed far the Curresit Irnplamentition and the Umfudﬂm lmpwo._
vt o

S A3 well a3 the various-vérrions of Sysicm Softwara tiere is & pwober, ormdtdrhu low-Jovel support

slenents which heve bien deévolopad, und thess-mre tageted towaids tae smbeddod microcoutrollery
“that-are an essontial part of the hardwars wlm “Those compouiit ars Aurther spociflod bolow,

' rmlous lmplcmcnluuou
The current .n-plemmuhoo supporyy poim—to-pcm wirsless ATM copasciivity botween two wirclest
ATM scoess points, [n drder 10 emulate & miobile, an ATM device {3 aitached to one acoms polat,

" “terroed the mobile m—-ponxwmchmmeudmwmemwmnIheﬁme

.. point.
" The functionality of thb‘implcmenudm 13 oomunod in the following modudes:

“bridge” Bridging/rolaying betwoen ATM snd RATM

“loopback™ ATM Ioopback dnva (derivod frore ATMos ATM driver)
“ratm” Radio ATM dcwqo driver. (darived from ATMos ATM driver)
“net™ Modifled MSNL module (dcrivad from ATMos oet peoooes)
“ortet” Radio ATM teat module
“teat™ R.-dao ATM tet rnodulo .

3
LI I Y PRy

Sawree fifes for l-hac modul::s ars couldnod in:

O Iprojectiradio/avnos/sre/rannbiridge/

‘ Runtima conﬁgunuon fles for tho-acoeas polnu are oootained ku: . )
Ipro;cc!kodndatmealeld : '

il

RIS Lmnltd Handover lunplnu-nhda-

... The hnmcd handover: |mplmmunwx i3.em -xnumton af tbc current jmplcnentstion which

S . e handover bfa single wircléss ATM davice-betwoon two acceas polats. This alse includes

T for the iimestagping of ATM cells with GPS dme 10 ‘casble the detorrinarion oficell transfer dolay

D o celf'delay vm:uon‘bolh aver the w!:rvd nnd -wireless networks.
I The : fonctionality of this Implmmudcn B conteinad 5 the foliowing modules:
“bridge” dednunlm borwoen st end am

. -
s “relay™ Applcation-laywr snd ATM-leyer rélaying of cospestions

¢ “loopback™ ATM Toopback “driver (dertved: frord ATMoes stm drtver)
L

“raty™ Radio ATM dcvlee driver (dcrived from ATM atn driver) .
“net® Modificd MSNL wodule uypcrdn' raultiple notwork devices (d.eﬂvod from ATMos net

. process)- .

* “nncst” Radio ATM iest modute. ..

. : *  “te3t™ Redio ATM test modile .o

L. r e ~am muumpod"Amdmaddv«mwﬂudmofodh.

N * “omunintpd™ luurf-a to GPS (deveioped at ORL by CL studcats)

§+ ° Sourcediles for all b lest nod-_:llm coatained in;
Fprojsevradio/retware/develip/eres
Source files for the last moduls are cottalned in:
' IptojccVudrmslm;:m; :mc::lcumlmpd/ ]
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Gt A Do a v..‘,__‘v‘\‘__ .

Runiime configuration files for the nccoss polnt are conteined in:
Iprojecursdio/somos/ete/

- New Implemeutatian :
- The new implementation’ nxppona the npstndod #0d witommic havdaver of onltiple mobile ATM
devices snd moblle ATM nd'wurh ina wircless ATMLAN. )

The functonality of this umpl:mmudon iy canuinod in (bo folhwk\; modules:

“SP* Geperic switching point ey with puh and councotioa sludlku sdetractions
“utils”™ Genersl udlity Amctionaliy’ .

"BM™ Low-level sccess polnt radio’ vad mota-pignalting mansgemant

Low-dcvel mobile and mobile acoess point redio sad mets-gignalling management

“DL5" Domain Locaon Service CORBA boplementstion
“FSP” Fixed switching poiiat which nuns ca awitch handlicg regisoadoen, booting, ronzmg ud

connection sewp, and handover of modla.
“BSP* Bese switching polnt-wiich rens 'on fixed soces poln: handling registration, booun;.

conncction setup and handaver of mobiles.
“MSP" Mobile wntdmg point which runs oa mobils.or mob’lu sccess pom( handling
regitiration, booting, cormection” tetup and handover.
* “loepback™ ATM loopback driver (derivod from ATMos atm driver)

» “atm" Modified ATM dnva' wlnch KPpocts VCI hendover and proxy .ddresus
“»  “mmtm"™ Radie ATM doyice drh'cr(deﬂwd froan ATN(os amm drivix)

* "ne” Modifed MSN’Lmodula mpponinx muitiple network dovices and VPIs (dmved from

ATMos3 net process):

‘e “rclay” Apphc:hon-hy« and ATM.layer relaying of counsctoos ~
Network-zide’ ATM ILMI addruss-roglitration procesa (derdved from Limux ATM ilroid
Copyright © 1993 Tclccogonunicadons & Infoimadon Sclencas L » The University of
Kanjas and Copynghx O 992 Mjohul Sampie and the University- cl‘Brld:h Columbia, (not
GPL)). :
Uscr-side ATM u._ua nddrcu mgimdon Procoes (derived from Linux ATM ikold Copyright
01993 T:le:ommumudona & Infermaron Sclences Laboratocy, The Ualversity of Kansas
and CopyTright © 1992 Michaol S&mple and the University of British' Cohrmbh. (AM GPL))

. "gsmp” GSMYP verafon 1.1 eoakvollerm- : v :
. vsaal” ATM Signalling Mapudon Layer pvooeu (dexived from Linwx ATM Copyright 1995- C .

1997 EPFL-LRC, under GPL) .
“p3a” Proxy Signalling Agent peocoss (parus dcrwed &om Lisux ATM Copyright 1993-1997

EPFL-LRC, undet OFL)

® ¢ o5 4 @

. Source flles for theso modules arc wmuud in:
B'.© . /projoctradlofsoftwarcNiion] &

RN lprqwl/ndidwhuuhmmnlm ..
. dprojccradiosoftwaroveryion3 o7
Ipro;ecVndaohohvu-_cﬁv.umm -1/

) 'limp'{ne conflguradon files tn:. *
lp:ojecvnqwmwdd- - g

Low Level Soffw-tc . )
The software and fiemware :pedﬁcdhbwbwdhcbumpcmmwds&uﬂﬂm&v"m
embedded In the hardware dosignis of tha systom, The specific itams identificd below have bocn )
independently developed by ORL and wro extansions 10 thé cars ATMos softwars which b 1o be

hccmcd by ABL under nvliccma mnl. with anather coarpany upnntn ﬁ'om ORL.

* Source for RUBY (MAC)M mardlorROM L

/project/atmca/squrced M om-aatensions/minilzo
Ipro,ccv-noalawm-cnnnmdmhy )
/prqecdmodxmuw .an-muum:l consolea

" ATM2S CPU board cdl-rthy SOurces :
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L -
) . .
. . . -
L}
A W o awrww |  weeccccme a=
P A oL .

) {projectiradio/amos/src/collrelny .

B Sources for RUBY (MAC) boaid ocll~olay. GSMP and ATM dovice drvers : )

: Ucos code: . o )
Iprojectucuafsourcel 0. - - - - .
fprojecthacas/source|.0Vaon o ’ . T N
Iprojecthucasromrcel Ofpool  © . - .- .
/projectiucos/source|.Ontimer
lprojecthucossourcol.Ovramp - : .

Al included in the low level softwary s 1o filcs conmined In /prefecicossource].d, this cloment
being part of the Baskgrownd Techwolegy Spocified in Schedule B,

. UNIX uilitics & scripts: ..
{projecatmos/utils/souroc/eatobi/fonast_image.c
Iptojesthtmosiutily/source/ in.c

‘project/smmostutily/source/minlira. 103 .
{peoject/atmosiutila/shicrenis_ucos_kougs
lpmjmdlnmwtilyswcmp_x}{hx_hqe :

" Modcro Modelling Software .-
" Simulstion models of charmels ntd roodan soplanantations in:

Mhome/sdgRATM = .
Momc/sdg/Matlab filea - : :

/homc/adg/RATM_VS.1 . .
Channct sounder proccasing ﬁlos o T

Ii;o;nd:d.g/saun;ict

Build and ;ui:pon tools in

+ Mome/jdp/stchpython
Ibomdjdplcn-_uu
: 7 Mdnlgcma?ts'bw R .ot
"-SNMP MIB specification — definc tho proposcd SNMP menagement interface
. : . .Mr:chmib_wq—kl - L
R Embeddod HTTP serversoftware
fprofectradiofbpn/cherokee/src | .
i DOCUMENTATION . | - . |
Papens - ) : . . ) . . -
*- “Low Latoncy Handover in & Wirsless ATM LAN", Joba Naylon, Denisn Ollorarray, John
.Porter, Andy Hopper, subrmitted to IEBB JEAC Special Editioa on Wirsless Acoms Brosdbaad
— ¢ ORL Technical Repoct 96.5 “Tho ORI Radlo AT System, Architectore and
- Implemientation™, Jolm Pocier, Andy Ropyper, Dunlan Glikuxrey, Ottver Masoo, John Ntylcn._

"Alan Jones, oL
* ORL Technical Report 94.2 "An ATM baicd protocol for Wireless LANG™, Jobn Porter, ‘Andy
Hopper. _— .
“Wirdless ATM Service Sconsrios”, ATM Forum Costritation $6-3036

| “Wirdléss ATM Riado-Aconis Layer Requirements™, ATM Forum Contributica 95-1057
“Tunnolled Slgnaliing for ths Support of Mobllo ATM™, ATM Foruie Cootibation $6-1699

~Wirclcss ATM Handover Raquirsients sad hsucr®, ATM Forun Contribution 97-0153
“Wirelgss Mobile Torminal/Network Anchor Swhch Hendover Modal™, ATM Forum
. Contribution 97-0263 ’
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- "H-ndovu Reqmr\-.mene for WATM Basatine, Doa:nu:t ATM Forura Contribution $7-0266

* “Syrjogatc Jignalling Suppoﬂ for Mob"o ATM ‘Nohw-odu" ATM Forurm Gunm'b\non 97+
0323 e,y

" Specificatioas . P
v.nmmmmdsp.dnaummumeumwhplmhnmmmh' - - :

Ipmjeolludlddpg/muv
TCP/NIP architecmre propoads

,Prapo:als JSor modlﬂaﬂon.: 10. TCPHP stack ﬁ:r tke axppori of PPP
Mome/si/virala

‘Presenlations

A number of Pow-rl'oml pmmtahou of all -agpects of the Radio ATM sysiem, lm[udl.ng detalls of
-the three above |mplemcnuﬂons. arc ooutatned in:

A\omddpyhlkl md in lprq eaMddodrmlprmnudonv

- ‘laternsl Documents
Al documentation contained in: )
Momcfjdplioe T . . .

Web based documentadon oonu]ned in -
Iproject/radia/piivaie_honl ' )

Intemal documents contained In:

Yat s0 be romptkd. bur weill xnc)udr all worktng documents, no:a. engineers note booh. emalls.
and any other day to day Conmwﬂcd'lau

Disgrams

Diagrams of the registration and h-.:dovw p—mh Tor the new irgplwncatatioa snd disgreon of e . .
finite state machines of each protocol for lbe FSP, BSP and MSP aro eoenhwd in: - *

Iprojectlndioldpg/dodvisiol
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PATENT ~PPLICATIONS
Flied Appllubvu

Precodmgowath.-dezpuh
UK Patcnt Applicadoa Na. 9711217.1, ﬁledoanay 1997

K _ - Frume scheduling md Aoccu Polat Syndliraisaticn
b * UK Paloat Application Na. $717918. 8, 510& on 22 Aungust 1997

lruproved Equnhzvr forR:db chwo(b
UK P.lenl}\pphuum No. 98076003 filod o B* Aprli 1998

Applications iu ngm.
Proxy Signalling for Wiréleny ATM Netwoda .
First deaft picpared, w0-be edited snd filed by end of June.

i, Media Access Control (MAC) - to be split, 3ea below
i* © This has been be splht into duree scparate applications as identificd below

-~

Applications ldcotified sud to-be started -

MAC 1 - Organisation of Intcmal Queses

- MAC 2 - A:nngamcnt of t.he Qucuu'g Stucoure & Isuaracdon with 1be Scicotive Transmission

Mcchanism ‘
MAC 3 - Scheduling of the R:l.-_c_aivcfr' ‘ranyait Pom'om:o! the Prameo
Sub'x'n'be{um - Au;._? FPoint Relsy :
;\TM Antenna .
MulticastAP - Multiple Anterinas
Purther Equ-l!w Appluam
*WT Transmit Pow«cmmlhldmum

WT Frequency cootrol based on AP-hrw
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SCHEDULE 2.Part I1.- LICENSED TECHNOLOGY
Listed belaw aro the elements of Licomsed To_dmbc.

Hardware:

Nezus ATMZS CPde. L

The Noans ATM2S CYUMW”FMW:MMDORLb]IWWMg
Nexus; itis ﬁmhc-dcubﬁdbdowhyanRLpudmcoda:ylwedfbﬂbeapodﬂn design work.

w7 PO Nos 930503 & 960589 to Nexus Electronigy
Dcvnlopmmt ofATMZS oy cu'd.

Software: ] .
o GencﬁcAmoimcsuﬂmndﬁl: )

. /pto;ec-llhculsou.reel.o
/project/atracaourced.Ofrom
/projeci/atnoa/sourced. omxn-caun.lm

. fprojecr/atmos/sourcod. Oom-rubyteost
/projectaimos/sources . WoonSig

‘i‘ogether wich such pacancs; desigas, copyrights, wask works, know how and:
other intellecrual property rights as are owvned by the Vendor and are usecd £

by ORL in- che. Accivicy as at the Complecion Date.
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Sréloading for Equalisers - 19450

2.1 Abstract
A decision feedback equaliser is preloaded with filter coefficients for training purposes. A
data signal is received which includes a training sequence. A sampie value of the training
sequence is correlated with a stored equivalent training sequence and the peak correlation
value is determined. A first set of correlation values is preloaded into a feedforward position
of the DFE for use as initial feedforward filter coefficients before training and the outputs of a
feedforward filter are used as initial feedback filter coefficients in a feedback portion of the
DFE.

2.2 Inventor

John David Porter, Malcolm Paul Sellars to be added to US and EP
2.3 Priority Date

08/04/98

2.4 Application Details

GB 9807600.3 08/04/98 Status: Awaiting first Examination report }

Deadlines: No diarised deadlines

PCT PCT/GB99/0108t | 08/04/99 Status: International Preliminary
, Examination Report received ~ national
regional phase completed in US and EP

uUs Not yet known' TBA US application filed. Awaiting first OA.

European | 99915888.4 TBA Filed
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3.1 Abstract o

Data transmissions take place in a radio communication system between at least one base
station and at least one remote station. The base station is. able to transmit signals to and
receive signals from the remote station whilst the remote station is in a predetermined area. A
priority is assigned to each type of data to be transmitted and the type and priority of.each
forthcoming transmission is determined and stored. Data types of the highest priority are then
transmitted prior to data types with lower priorities. Where there is more than one base
station there will be a plurality of overlapping communication cells. The base stations
broadcast signals in a first time period and remote stations transmit signals in a second time
period. The base stations are coupled to a central controller which synchronises the first and
second time periods used by the base stations in adjacent cells. The number of transmissions
in each cell is monitored and the durations of cach of the first and second time periods
adjusted to improve the use of available transmission bandwidth. Transmissions from remote
stations to base stations may be transmitied after a predetermined delay which is varied in
dependence on the distance of the remote station from the base station.

3.2 Inventor
John David Porter

3.3 Priority
22/08/97

3.4 Application Details

' o :iting next uniation
from agent

Australia | 88178/98

Deadline: No diarised deadlines

Brazil P19811385- 24/08/98 Status:-Abandoned S Jun 2001
Canada 2300895 24/08/98 Status: Awaiting next communication
from agent

Deadline: No diarised deadlines

China | 988083752 | 24/08/98 | Stamus: Awaiting next commumication

Deadline: No diarised deadlines
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Czech PV2000-598 24/08/98 Status: Abandoned 5 Jun 2001 ]
Republic
European | 98939778.1 24/08/98 Status: Awaiting first official action from
EPO
Deadline: No diarised deadlines.
GB 9717918.8 | 22/08/97 Status: Awaiting first examination report
’ Deadline: No diarised deadlines
Hungary | 0006335 24/08/98 Status: Awaiting next communication
from agent v
Deadline: No diarised deadlines
Indonesia | W-20000557 | 24/08/98 Status: Abandoned 15 August 2001
Japan 24/08/98 Status: Awaiting next communication
. ) from agent
Deadline: No diarised deadlines
Korea 7001836 24/08/98 Status: Awaiting next communication
from agent ‘
Deadline: No diarised deadlines
Mexico 1730 24/08/98 Status: Abandoned 5 June 2001
Norway | 20000342 24/03/98 Status: Awaiting next communication
from agent
'Deadline: No diarised deadlines
Poland P339074 24/08/98 Status: Awaiting next communication
' ' from agent
Deadline: No diarised deadlines
Russia 2000107145 24/08/98 | Status: Abandoned 6 Jun 2001
uUs 09/510952 24/08/98 Status: Awaiting first Office Action
Deadline: No diarised deadlines
PCT 24/08/98 Status: Entered national/ regional phase in

PCT/GB98/02535

17 countries

Deadline: No diarised deadlines
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4.1 Abstract i

A precoding scheme for digital data transmission across multipath channels is described,
which improves on existing methods of precoder stability. This precoding scheme uses radial
reduction of unstable roots to stabilize the precoder. Furthermore, in a broadband access
system in which the precoding scheme is used, all of the precoding and equalization is
performed in the subscriber units. This eliminates the probiems of equalization and training
delays occurring at the base station, thus allowing rapid demodulation of data arriving at the
base station for several disparate subscriber terminals units.

" . 4.2 inventor
Malcolm Paul Sellars -

4.3 Priority Date
19/02/99

4.4 Application Details

19/02/99 | Status: wag Esamination n

us 09/506,381 18/05/00 Status: Received Notice of Allowance

Deadline: 12 October 2001

PCT PCT/GB00/00589 | 18/02/00 Status: International Search report
. . received. Demand filed.

Entering nationaliregional phase after
Chapter 11 PCT due — 19/08/01
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5.1 Abstract .
A data communications method and data signal is presented wherein dynamic time-variable
time-division duplexing can be achieved by virtue of control data in the form of a. frame
descriptor header, providing full a priori knowledge of every subscriber terminal in a cell of

the expected contents, structure and/or timing of the remainder of the data to be transmitted
onto a common channel in both the upstream and downstream direction in the remainder of
the frame. The invention has the advantage that channel utilisation efficiency can remain high -
‘regardless of the symmetry of the ugstream and downstream traffic.

5.2 inventors

John David Porter, Walter Charles Vester

5.3 Priority Date
31/03/99 -

5.4 Application Details

P000101392 28/03/00 | Status: Awaiting Office Action

Deadline: Examination due — 28/03/03

Chile 2000-759 30/03/00 | Status: Abandoned

GB 9907481.7 31/03/99 | Status: Awaiting first Examination Report

Us 09/540,995 31/03/00 | Stanus: Awaiting first Office Action
Deadline: No diarised deadﬁn&s

PCT PCT/GBO0/01125 | 24/03/00 | Status: Demand filed
Entering national/ regional phase after Chapter
11 PCT duc - 30/09/01
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6.1 Abstract

Propagation delay compensation in a wireless network comprising a certral access point and
multiple subscriber terminals is achieved by defining a registration time slot in which new
subscriber terminals must first transmit network registration signals to the access point. The
subscriber terminals by default transmit at the start of the time slot, and the access point times
the delay from the start of the siot to the receipt of the subscriber terminal registration request,
and then transmits this information back to the subscriber terminal. In all subsequent
transmissions the subscriber terminal uses this information to delay its transmissions to
compensate for differences in signal propagation delay between each subscriber terminal.

‘ 6.2 Inventors
John David Porter, Walter Charles Vester

6.3 Priority Date
31/03/99

- 6.4 Application Details

P100}01395

Status: Awaiting first Office Action

Deadline: Examination due — 27/03/03

Chile | 2000-738 35/03000 | Status: Abandoned

GB 9907482.5 3170399 | Status: Awaiting first Examinafion Report

Us 09/538,153 35/03/00 | Status: Awaiting first Office Action
Deadline: No diarised deadlines

PCT | PCT/GBO0/0T047 | 21703700 | Starus: Demand Fiied

Entering national/regional phase after Chapter
11 PCT due - 30/09/01
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7.1 Abstract

The transmit power of the subscriber terminals in a wireless network can be controlled by
measuring the received power of a signal transmitted from an access point to a subscriber
terminal at the subscriber terminal and then using the measured value as an index into a fook-
up table of transmit power attenuator settings. The use of a simple look-up table reduces the
implemeniation complexity, since no complicated calculations must be performed to achieve

effective power control.

7.2 Inventors

John David Porter, Walter Charles Vester

7.3 Priority Date
31/03/99

7.4 Application Details

' '

Stams:Awmtmg' oecti e

Deadline: Examination due —27/03/03

29/03/00

Chile 2000-739 Status: Abandoned

GB 9507484.1 31/03/99 | Status: Awaiting first Examination Report

us 09/537,743 30/03/00 Status: Awaiting first Office Action
Deadline: No diarised deadlines

PCT PCT/GB00/01054 | 29/03/00 | Status: Demand filed

PCT due - 30/09/01

Entering national/regional phase after Chapter II
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8.1 Abstract
Subscriber turnaround time in a subscriber terminal which forms part of a time division

duplex network can be reduced by providing a bi-directional signal path, or altematively a
separate transmit and receive signal path, within the subscriber terminal modem. This will

allow received demodulated data to be processed concurrently with data to be subsequently
sent, thus reducmg the baseband processing delay.

8.2 Inventors

John David Porter, Walter Charles Vester

8.3 Priority Date
31/03/99 '

8.4 Application Details

talus :g Ofﬁce_ i o

Deadline: Examination due —27/03/03

Chile 2000-778

31/03/00 Status: Abandoned
GB 9907486.6 3 1/03I9§ Status: Awaiting first Examination Report
us 09/537,740 30/03/00 Status: Awaiting first Office Action
Deadline: No diarised deadlines
PCT 'PCT/GBOOIQI 044 | 21/03/00 Status: Demand filed

Entering national/regional phase after Chapter
11 PCT due - 30/09/01 .
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“to the successful receipt of data packets from 3 sender terminal. The position of the flags in

The integrated channel access mediation and automatic repeat query (ARQ) mechanism is
provided wherein an acknowledgement array is generated at a receive terminal corresponding

the array corvespond precisely to the order in which the data packets were sent, and hence the
pasition of each flag conveys packet identifier information, thus, reducing network overheads
in sending identifier information explicitly. This has the primary advantage that spectral
efficiency is increased. : :

9.2 Inventors :
John David Porter, Walter Charles Vester

9.3 Priority Date
31/03/99

9.4 Application Details . oo

Status: Awniting first Office Action

Deadline: Examination due — 27/03/03

Chile 2000-758 30/03/00 | Stetus: Abandoned

GB - | 99074882 31/03/99 Status: Awaiting first Examination Report
Us 09/537,742 30/03/00 | Status: Awaiting first Office Action

Deadline: No diarised deadlines

PCT PCT/GB00/01040 | 21/03/00 | Status: Demand filed

Entering national/regional phase after Chapter 1I
PCT due — 30/09/01 .
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10.1 Abstract ' ‘
A method and system for performing data traffic scheduling in a point-multipoint time -
division duplex network is disclosed, wherein data to be sent to and from a central access
point and multiple remote subscriber terminals is respectively queued in respective traffic
queues held at each terminal and in the access point, further phantom traffic queues reflecting
the queues held at each subscriber terminal being further maintained at the.access point in
order to provide knowledge of the traffic to be sent on the uplink. A cell scheduler is further
provided in the access point which acts to schedule transmission slots to each subscriber
terminal in both the upstream and downstream directions based on the queued data traffic, the
transmission slot scheduling then being communicated to each subscriber terminal in a
broadcast manner.

10.2 Inventors
John David Porter, Walter Charles Vester

10.3 Priority Date
14/04/99 .

10.4 Application Details

9908559.9 Status: Awaiting first Examination Report

Us 00/548,183 | 13/04/00 | Status: Awaiting first Office Action
Deadline: No diarised deadlines

PCT PCT/GBO00/01285 | 06/04/00 | Status: All deadlines passed. No national or
regional phases entered '
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_ 11.1 Abstract ’ , ,

b A method and system for providing wireless backhaul channels. for use in a cellular radio - -
network is disclosed wherein any of the subscriber terminals can be used as a backhayl
terminal thus dispensing with the need for a dedicated backhaul terminal. In the preferred

- embodiment, the backhaul channel is integrated with the data channels provided for network
payload communications, with the backhaul data being allocated the highest data priority and
a traffic scheduler allocating the backhaul data time slots for transmission accordingly. This
has the advantage that the bandwidth required for backhaul can be dynamicalily assigned to
cope with the network loading at any time.

AR i e N gk S

11.2 Inventors
John David Porter, Walter Charles Vester

11.3 Priority Date
21/05/99

11.4 Application Detalls

iy

b [GB - [e911%240 | | Status: Withdrawn
’qé N | . Deadline: No diarised deadlines <
li% | ' ‘ US| 9B | Stats: Awaiting first Office Action :
'Ji | | ' | Deadiine: No disrised deadiines
il PCT | PCT/GBO0/OT03T | 22705700 | Status: Al deadlines passed. No national or -
g regional phascs filed.
“% GB 0012398.4 3705/00 | Status Awaiting grant
i
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12.1 Abstract , _

A dynamic channel allocation method and system for use in a wireless network operates by
monitoring at least the allocated channel allocated to a particular network node to generate
one or more channel metrics rclating to radio conditions on the channel. The metrics
generated are Received signal power, signal to noise ratio of transmissions on the network and
-Jong-term mean square of the equaliser error used in each terminal. The generated metrics are
communicated back to the cell access point or the network control server over a signalling
channel, and a new frequency is allocated to the cell if it is determined from the metrics that
the presently allocated channel is suffering interference. The signalling channel is preferably
an ATM VPI/VCI pair, such that signalling messages are transmitted as, ATM cells which can
be communicated across the wireless channel using the sane signalling frame as is used for
payload cells.

12.2 inventors
John David Porter, Walter Charles Vester (for British priority application)

John David Porter, Walter Charles Vester, Bcnedlct Freeman (for PCT US, British
convention application)

12.3 Priority Date
11/06/99

12.4 Appilication Details

199136970 | 11/06 Status: Abandoned in favour of later priotity

claiming application

uUs 12/06/00 Status: Awaiting first OA

Deadline: No diarised deadlines

PCT PCT/GB00/02242 | 09/06/00 Status: No Demand filed, Ch. I deadlines passed.
No national or regional phases entered.

GB 0014349.5 12/06/00 Status: Awaiting second Exam report or grant.
Divsional application filed.
Deadline: No diarised Deadlines

GB 0114225.6 11/06/01 Divisional application of GB0015439.5

Status: Awaiting Search and Exam Report
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13.1 Abstract

A Pragmatic Precoder. which uses a Stability Predictor block to predict stability of the
precoder. If the Stability Predictor block predicts instability, it deactivates the precoder, so
that the data signal is transmitted without any precoding. A longer training sequence is
attached to the front of the data packet to allow the receive equalizer to train correctly. If the
Stability Predictor block predicts that the precoder will remain stable, then the precoder

- operates in a convention manner, except that stabilization methods, such as modulo operators,

are not required because the precoder is known to be stable.

13.2 Inventor

-Malcolm Paul Sellars

13.3 Priority Date
23/11/99

1 9927673.

2311199

US 09/717205

-22/11/00
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14.1 Abstract : .

A method of setting up a connection between two parties over a radio ATM network is
provided. A remote, off-board agent, called the proxy signalling agent, is used to provide
signalling and call control functionality for one or more network element(s). In order to
receive and transmit signalling messages on behalf of the network clement, a bi-directional
virtual channel is provisioned, one for each port, from the: network element to the proxy
signalling agent. For each network element under the control of the proxy signelling agent,
the proxy signalling agem provides signalling stacks, onz for each.of the ciements perts, slong
with call admission control, routing and VCI allocation functions. This avoids the need for
the network element to perform these functions.

The proxy signalling agent controls the network element’s connection tables using a simple
and low-level control protocol 1o effect changes in the connection state at that element, rather

" than using UNI. As the network element does not need to provide signalling stacks, it can be
a low cost, low complexity device. By making these devices as simple as possible, the overall
reliability of the network can be increased.

14.2 Inventor .
John David Poner, Damian Peter Gilmurray and David Wllltam Pegler

14.3 Priority Date
No priority

14.4 Ap plication ils

09/110,948
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Abstract

A wireless cellular communications network providing increased capacity and improved
performance by virtue of overlaying existing cells with new cells, characterised in that the
antenna beam patterns of the sectors of the overlay cells are offset from the antenna beam
patterns of the original existing underlay cell sectors. This resuits in reduced antenna cusps,
being regions of reduced antenna gain which occur between cell sectors in a conventional
cellular network. Reducing antenna cusp ensures that radio link budgets can be maintained at
a uniform level across the cell, and bit error rates can be kept as low as possible. The effect of
the invention is therefore to increase cellular capacity. to a further extent than is possible with
conventional underlay/overlay network architecture.

Inventor
Benjamin Freeman

Prior _
See filing date below

Ap lion Details

01031350 | | Status: Awaiting Search and Exam Report

: PATENT
REEL: 015208 FRAME: 0697



RECOR

" EXECUTED AS A DEED by

h ¢ ]

AS WITNESS the hand of one of the Administrators acting on behalf of the Assignor and the
duly authorised representative of the Assignee and the hand of one of the Administrators

ADAPTIVE BROA D LIMITED
Acting by one of its Admirpistrators

S Nt N S

in the presence of \ —
AoDre W PRlo _
B0 STRAVD, Lohoow wedLl 2L7

EXECUTED AS A DEED by )
ADAPTIVE BROADBAND CORPORATION ) | Y
acting by , )

BixettrX Responsible Individual

Appointed
DN NE S ecretary o o
SIGNED AS A DE : )
by MARTIN FISHMAN ‘ )

in the presence of ~o
AnpDeEwW Pe(ok
80 STRAND, LOADDN WC2R 2T

SIGNED AS A DEED by MARTIN FISHMAN)

who is duly authorised to sign )
for and on behalf of )
ROY BAILEY . . )
in the presence of A\ ) |

AnDREW PR0&

g0 STLARD, Lo R0V wel InT

5614342 7 PATENT
DED: 04/09/2004 REEL: 015208 FRAME: 0698



